Triage
The principle ofprioritization by degree of urgency obviously benefits patients whose condition is critical. This practice should be instilled in all who work in accident and emergency medicine. The
Patients' Charter" highlights the importance of triage and states that patients should be seen immediately and their need for treatment assessed. Triage derives from the French word meaning 'to sort' and the term is familiar both to doctors working in the forces and to those in accident and emergency medicine.30'-305 In the context of health care provision, triage has been utilized for decades by the armed forces to sort battle casualties into orders of priority for the purpose of treatment. Subsequently, the system has proven to be of great benefit to patients treated by the emergency services.
The practice oftriage has been shown to decrease waiting time and to utilize resources more effectively, thus increasing patient satisfaction. As a consequence of having been triaged, anxiety is reduced and the patient and accompanying family members are happy that the victim has been assessed by a suitably qualified person.306308 A recent publication, however, has expressed some reservations.309
Triage should allow for the early identification of complications as well as providing an opportunity to educate the patient in the correct use of the facilities in that the so-called 'inappropriate' attender can be directed to his or her general practitioner where this is the correct course of action.3'10314
At present there is no uniform national policy on triage and the responsibility for running local schemes is accepted by the health authority with protocols and guidelines drawn up at that level.315
There exists a need for a more formal system of education for the post-registered nurse in the function of triage.307316 The method of education existing at present ranges from a series of postal 'triage dilemmas' to a formal programme in triage complete with written examination.317'318 Studies show that nurses consistently give patients a higher priority than do clinicians.319320
Telephone triage
It is common practice amongst paediatricians in the United States to provide advice over the telephone. Guidelines with protocols exist which are laid down by the American Pediatric Association.321,322
Protocols have been developed for use by a nurse practitioner to provide telephone triage323 and this concept of 'extended triage' has been adopted in Preston's Accident & Emergency (A & E) Department324'325 where general practitioners, other primary health carers and prospective patients are encouraged, where practicable, to telephone the department and speak to the triage nurse before they attend. The triage nurse will then discuss the appropriateness and timing of the visit. Implementation of such a policy may be one answer to the unpredictable and increasing heavy workload.
In conclusion, triage acknowledges the principle of planned patient care and begins a process which is logical and systematic in its approach to nursing in the A & E Department. Triage is essential if accident and emergency nursing is to be practised well and indeed, since the Patients' Charter, such a service will be expected. The There is also some dispute as to the precise role of the NP. However, a good definition has been formulated by the Medical Care Research Unit (MCRU) which is as follows: 'A nurse practitioner is a nurse who is authorised to assess and treat new patients making a first attendance at an accident and emergency department, either as an alternative to the patient being seen by a doctor, or in the absence of a doctor in a department where a continuous medical presence is not maintained'.?'
The MCRU has conducted a randomized controlled trial of NP and junior doctor treatment of minor injuries and a nationwide survey of the prevalence, distribution and scope ofNP services in A & E departments. Of 465 departments, 'official' NP schemes were operational in 27 (6%) and 'unofficial' schemes in 159 (34%).
A two-day retrospective census of NP activity in selected A & E departments was carried out. This revealed that the highest percentage ofNP management occurred in minor departments (over 40%), Amongst the difficulties most frequently encountered are those that result from communication failures either due to equipment malfunction or human error.40'8' Planners must consider how to provide accurate up-to-date information to victims, relatives and the media. The disaster plan must anticipate the need for supplies, both basic, for example, food, blankets, etc., and the more esoteric, for example, specific antidotes to toxic chemicals. These supplies must be obtained, transported and distributed optimally. 410 417 Mobile medical teams operating on site require personnel familiar with and able to work in the out-of-hospital environment. They must also be fully equipped, easily identifiable and able to work well both within their own teams and with the other teams in the pre-hospital setting. Hospital personnel who are unused to out-of-hospital working should, as far as possible, be allocated tasks which are familiar to them. If they are required to work outside these areas then they will need at least a basic training, knowledge of the disaster plan and the guidance of protocols. 418 Sophisticated search and rescue equipment is being continually developed, improved and deployed. Such equipment is an essential component ofany disaster plan and the coordinators should be familiar with its potential and limitations.419
The role of other specialists such as anaesthetists,420'421 paediatricians,421 423 It needs to be recognized that the targets of post-traumatic stress45' include families and close friends of the deceased, those who have been injured, those caught up in the disaster but not physically injured, spectators, rescue workers44452 and wider sections of the community whose lives have in some way or other been affected or disrupted. The report recommends that the development of training programmes should be part of the planning process. The specific requirements of vulnerable groups such as children, was also stressed. [453] [454] [455] [456] Forensic considerations in disasters include legal aspects, the recovery, transportation and the final disposition of the dead which is effected by forensic mass fatality teams. 457'458 A symposium on the medical response to major disasters was Paco2 . If the alveoli from all areas of the lung are emptying synchronously, end-tidal CO2 will be synonymous with alveolar Pco2.468 There are many clinical applications for the use ofcapnography as a non-invasive tool. End-tidal monitoring enables identification of inadvertent misplacement of an endotracheal tube in the oesophagus. In addition, monitoring will warn of sudden changes in the breathing circuit such as those due to a disconnection, leaks, obstruction, twisting of tubes, or ventilator or valve malfunction.469 End-tidal monitoring has been used to aid blind nasal intubation, and to monitor cardiopulmonary resuscitation as it was shown that the return of spontaneous circulation precedes a palpable pulse.470'47' The measurement of end-tidal CO2 as a guide to the probability of survival needs further evaluation.472'473 Carbon dioxide analysers vary in their accuracy and response times474 and inaccuracy may exist if the response time is too slow particularly where respiratory rates are high. 475 The value of end-tidal measurement to confirm correct placement of the endotracheal tube in the operating room476'477 was confirmed some time ago. This monitoring technique has great potential for use in the emergency setting where the procedure is often performed in less than ideal circumstances and by personnel other than anaesthetists.478 This potential has been confirmed using a small, dis- The history and principles of pulse oximetry have been reviewed in a number of articles. [484] [485] [486] [487] [488] Pulse oximetry is based upon differences in the optical transmission spectrum of oxygenated and deoxygenated haemoglobin. Pulse oximeters measure the absorbance of light at two wavelengths, 660 nm (where there is a maximum difference in absorbance between oxygenated and deoxygenated blood) and the control wavelength of 940 nm. The probe is fixed to a finger, toe, nose, ear-lobe or forehead and contains an emitter and a detector for light at the two wavelengths. The relative amount of haemoglobin present in solution and its degree of oxygenation can be determined. Studies have shown a close correlation between pulse oximeter saturation and arterial haemoglobin saturation in conscious volunteers489 during anaesthesia4l in critically ill adults49'-49' and in critically ill children. [496] [497] [498] The use of pulse oximetry to detect hypoxaemia has also been confirmed in the accident and emergency department499-501 in children with asthma,502'503 croup54" and in adults with asthma.505
Pulse oximetry during apparent tonic-clonic seizures may help to identify patients with low arterial oxygen tension who need immediate intervention. 506 The value of measuring oxygen saturation has been confirmed during patient transfer in the hospital setting,507 in the pre-hospital setting,508 ' Serum drug levels from a single intraosseous attempt in non-traumautized bone have proved comparable to levels from intravenous drug infusions. However, in the clinical situation, inexperienced personnel may make multiple intraosseous attempts, which could allow significant extravasation from multiple intramedullary entrance sites. Serum drug levels arising from multiple intraosseous attempts in traumatized bone were compared with those arising from single intraosseous attempts in non-traumatized bone and resulted in the serum drug concentration level falling rapidly. 542 The dosage and rate ofinfusion of drugs and fluids are essentially the same as with intravenous infusion.543
It has been shown that intraosseous access can be successfully achieved in the pre-hospital setting5'4454 and in approximately 85% of cases it takes less than one minute.i46 Its use is becoming more widespread and can be successfully sited in flight.547 Training for intraosseous infusion is now becoming standardized.548 Contra-indications to intraosseous infusion include ipsilateral fractures, osteoporosis, osteogenesis imperfecta and infection at the site of insertion.
The optimal insertion site for intraosseous infusion is the proximal tibia but the distal tibia and distal femur may be used in decreasing order of preference. A point in the mid-line of the flat anterio-medial surface of the tibia is chosen, two finger breadths below the tibial tuberosity. The patient's leg should be restrained, with a small support placed behind the knee. Using an aseptic technique the skin is punctured with a scalpel and the intraosseous needle introduced at an angle of60 -900 in the direction away from the growth plate.
The needle is advanced with a boring or screwing motion into the marrow cavity. Correct location of the needle is signified by decreasing resistance on entering the marrow cavity. The needle is stabilized in the cortex and the position verified by aspiration of bone marrow and/or by easy flushing, without infiltration, of 5-10 ml of normal saline. The needle should stand upright without support and should then be secured with tape. Flushing with heparinized saline will prevent clotting.
Complications of intraosseous infusion occur infrequently but local extravasation of fluid, cellulitis and skin necrosis, pain, fractures, growth plate abnormalities, osteomyelitis, fat and bone marrow emboli and compartment syndrome have been reported.549-555 The complications are more common with prolonged usage and intraosseous infusion should be discontinued as soon as conventional access is attained.
Medical anti-shock trousers
Pneumatic compression as a method to maintain blood pressure in hypovolaemic shock and hypotensive surgical patients was first described by Crile 559 Many studies have suggested the clinical efficacy of MAST in review articles560-562 and more specifically in trauma,557 including control of haemorrhage in severe pelvic and lower extremity fractures,563-565 in surgical haemorrhage566'567 and in the therapy of electromechanical dissociation. 568 The physiological effects of the MAST remain poorly understood but it was initially postulated that they 'autotransfused' blood from the lower extremities and the abdomen. This helped to maintain mean arterial pressure and cardiac output by increasing the central blood volume.569 Autotransfusion of amounts from 750 to 2000 ml of blood from the lower part of the body has been suggested570173 but autotransfusion, although shown to occur in healthy volunteers, is unlikely to be of significant benefit in hypovolaemic shock because of the small amount of translocated blood.574
The haemodynamic consequences of inflation of MAST in normovolaemic individuals have been investigated by two-dimensional echocardiography575 and direct pressure monitoring during cardiac catheterization.576 It was shown that several haemodynamic parameters alter (including right and left ventricular end-diastolic pressure and pulmonary capillary wedge pressure) but essentially that an increase in arterial pressure was associated with an increase in the systemic vascular resistance and in the afterload.
Besides the autotransfusion effect and the redistribution of blood volume, the other mechanisms of action postulated include tamponade splintage, and non-receptive stimulation.577 Caution is required in patients whose cardiac function is compromised as the changes in afterload and pulmonary capillary wedge pressure may cause problems.578'579 Other untoward effects of the MAST include compartment syndrome580 with sequelae such as amputation, myoglobinuric renal failure58' and death. Guidelines have been suggested to avoid these complications. 582 In 1985, a prospective randomized study of MAST583 found no benefit and a more recent clinical trial based on the findings of a continuous study in 911 injured patients with systolic blood pressures of 90 mmHg or less confirmed this. 584 Patients were randomly assigned to a MAST or no-MAST protocol and the survival rate of the no-MAST patients was signifcantly better (31% MAST vs 25% no-MAST mortality rate).
The routine use in the pre-hospital management of penetrating trauma management has also concluded that MAST provided no advantage with regard to survival and length of hospital stay. Other studies in penetrating thoracic wounds have shown the application of MAST to be detrimental to survival in animal models585 and in a retrospective study of penetrating cardiac trauma586 in 70 patients.
Military anti-shock trousers continue to be used. The physiological mechanisms of action still have to be further elucidated whilst the potential complications, some of which are serious, are more widely appreciated. While most observations in the past were based on animal studies or human volunteers, clinical studies are now providing new information that questions of the usefulness of MAST.587 Further work may develop criteria for its use in post-traumatic hypotension and surgical haemorrhage but its role in the routine pre-hospital setting is not supported.
Post-traumatic stress disorder
Post-traumatic stress disorder (PTSD)588-592 is the emotional and behavioural disturbance that follows a recognized trauma, either psychological or physical. The diagnostic criteria for PTSD initially outlined by the American Psychiatric Association in 1980 and later revised in 1987, are summarized below.593
A. The person has experienced an event that is outside the range of usual human experience and which would be markedly distressing to almost anyone, for example, a serious threat to one's life or physical integrity; a serious threat or harm to one's children, spouse or other close relative or friend; sudden destruction of one's home or community; or seeing another person who has recently been or is being seriously injured or killed as the result ofan accident or physical violence.
B. The traumatic event is persistently reexperienced in at least one of the following ways:
1. Recurrent and intrusive distressing recollections of the event (in young children, repetitive play in which themes or aspects of the trauma are expressed). 2. Recurrent distressing dreams of the event. 3. Sudden acting or feeling as if the traumatic event were recurring, including a sense of reliving the experience, illusions, hallucinations, and dissociative (flashback) episodes, even those that occur upon awakening or when intoxicated. 4. Intense psychological distress at exposure to events that symbolize or resemble an aspect ofthe traumatic event including anniversaries of the trauma. C. Persistent avoidance of stimuli associated with the trauma or numbing of general responsiveness (not present before the trauma) as indicated by at least three of the following:
1. Efforts to avoid thoughts or feelings associated with the trauma. 2. Efforts to avoid activities or situations that arouse recollections of the trauma. 3. Inability to recall an important aspect of the trauma (psychogenic amnesia). 4. Markedly diminished interest in significant activities (in young children, loss of recently acquired developmental skills such as toilet training or language skills). 5. Feeling of detachment or estrangement from others. 6. Restricted range of affect, for example, unable to have loving feelings. 7. A sense of a foreshortened future, for example, not expecting to have a career, marriage, children or a long life. D. Persistent symptoms of increased arousal (not present before the trauma) as indicated by at least two of the following:
1. difficulty falling or staying asleep; 2. irritability or outbursts of anger; 3. difficulty concentrating; 4. hypervigilance; 5. exaggerated startle response; 6. physiological reactivity upon exposure to events that symbolize or resemble an aspect of the traumatic event, for example, a woman who was raped in an elevator breaks out in a sweat when entering any elevator. E. Duration of the disturbance (symptoms in B, C and D) of at least one month.
The point prevalence of PTSD in the general population is about 1%, although the disorder is commoner in high risk groups, such as victims of personal attack,594'595 those involved in terrorist The increased interest in the reactions of rescue workers has been accompanied by the development of programmes such as critical incident or stress debriefing. This is usually provided in groups by mental health professionals and peer support workers.61' PTSD is chronic or recurring in a high proportion of patients and is associated with increased mortality, subsequent psychiatric illness, accidental and non-accidental death.612'613 The management of PTSD is currently being evaluated but presently includes debriefing, reassurance and support as the individual strives to incorporate the experience. For more extreme reactions, psychotherapeutic techniques ranging from dynamic therapies to strict behaviour modifications may be helpful. Anxiolytics may palliate symptons of anxiety and antidepressants reduce depressive and intrusive recollection phenomena. 614 The medical profession and other emergency care staff involved in accident and emergency work are now more fully aware of the psychological aspects of trauma.614 That awareness should be reflected in planning, both to prevent and manage the psychological aspects of injury.615617 300 
